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Introduct ion 



The use of many different types of visual illustrations 
in textbooks and labcT-atory manuals presupposes that they in some 
aid or promote learning r Their inclusion is usually based not 
on instruction*'! value but on their availability ^ attractiveness, 
costo and th> subjective feelings of the author as to what is best^ 
Although prior research has established that visual aids used to 
complement instruction improves student achievement (Wise (24) , 
HcOowen . 17)9 Bell et alo (4K Vernon (23K Murry (19) s and Gropper 
et al. (13)), there is at the present time very little experimental 
evidence available indicating which types of visual illustrations 
are most effective in promoting student learning of specific types of 
educational ot)jectiveso It is not known how learners at different 
age levels will react to variations in the amount and kinds of 
stimulation contained within various types of visual i 1 lust rat ions « 

It miy be that for specific types of students certain types of 
visual illustrations may Impede rather than foster the learning 
process n Also, a specific type of visual may be most effective in 
faci.Mtating student achievement on a performance test and have 
little »r no influence in promoting achievement on a test designed 
to measure jotal comprehension of the material 
preserved It is possible that for some educational objectives 
the use of visual illustrations to complement verbal Instruction 
is no more effective- than the verbal instruction alone r. 
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Status of Research on Visual Illustrations 

Allen CI 9 Pcl21i), in conamenting on the 'dearth of research on 
the effectiveness of pictorial illustrations'* ^ states "It appears 
that a great deal of study needs to be icade of the factors Tvithin 
pictorial illustrations that lead to increased learning." Finn <12| 
and Dale (9) have recommended that for instructional purposes the 
more realistic or life-like the stimulus material is^ the greater 
the probability it has for facilitating learning. Several theoretical 
orientations have developed out of this point of viev^^ the sign 
similarity orientation developed by Carpenter (7) g Daley’s CS) cone 
of experience 9 and the iconicity theory identified by Morris (18).- 
The proponents of the cited orientations contend that an increase 
in the number of cues or an increase in the realistic detail of the 
existing cues in the learning situation increases the probability 
that learning will be facilitated. 

Recent research and related literature does not dispute the 
existence of a realism continuum^ however ^ it does suggest the 
possibility that several visual continuums exist and certain ones 
may be more useful in predicting student learning of specific educa- 
tional objectives (Travers , et al.® (21); Travers (22); Broadbent 
(5, 6 ); Livingstone (16); Jacobson (14, 15); Dwyer (11))^ 
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Statement of Problem 



The primary purpose of this study vas to measure the effec- 
tiveness of various types of visual illustrations used to facilitate 
student learning of five specific educational objectives; knowledge 
of terminology 9 comprehensions knowledge of location $ transfer of 
learning— the ability to Identify the numbered parts of an illustrated 
diagram from Information presented via the instructional presentation ^ 
and total understandings 

This study also attempted to determine the Instructional 
effectiveness of a programed presentation as compared to a verbal 
presentation which was similar to the type of presentation made by 
many current textbooks Oomparisons were also made to determine 
the effectiveness of three types of visual illustrations used to 
complement programed Instruct ion ^ 

Specifically 9 the purpose of this study was to test the following 
null hypotheses £ 



There are no differences in immediate retention on the five 
criterion tests (Drawing Test, Identification Test^ Terminology 
Test, Comprehension Test and Total Criterion Test) among 
students receiving the verbal presentation^ the programed 
presentation, and the programed presentations complemented 
by visual illustrations possessing different amounts of 
realistic details 

(Ha) There are no differences in achievement on the delayed reten- 
tion tests (Drawing Test, Identification Test, Terminology 
Test, Comprehension Test, and Total Criterion Test) among 
students receiving the verbal presentation, the programed 
presentation, and the programed presentations complemented 
by visual Illustrations possessing differing amounts of 
realistic details . . 

I II* III * V 



represents the mean score for the population 



(Hq> Tiiere are ao differences in time taken to progress through 
^ the respective instructional units among students receiving 
thm verbal presentation „ the programed presentation , and 
the programed presentations complemented by visual illus- 
trations possessing differing amounts of realistic detail.> 

^ II- IV V 



Specific Objectives^ 

(a) To determine whether there is only one visual learning continuum 
complementing programed instruction which may be utilized in 
facilitating student learning of the five educational objectives 
measured or whether different visuals facilitate the learning 
of different educational objectives with varied degrees of 
effectiveness 

<b) To the amount of immediate and delayed retention among 

stu€ls£?.tei receiving their respective instruction by means of 
the varied treatments s the verbal presentation » the programed 
presentatiossp and the three programed presentations complemented 
by vistml lli’jr^tratiosi® possessing different amounts of 
realistic detail . 

<c> To determine at what point in the visual continuum further 
increases of realistic detail in the visual illustrations 
fails to produce significant differences in achievement of 

educational objectives, 

(d) To deteri 3 ]ii 3 ie whether the amount of time that students studied 
tiieir rssp^ctive instructional presentation affects to a 
significant degree their achievement on the criterion tests. 



Method 

The asjperimeatal population for this study consisted of 141 
ninth grade students. Because of absenteeism only 129 of these 
students were available for the delayed retention testing two 
weeks' later , 

table .' !-• ' of Students into Treatment Groups for 

Immediate Betent ion Testing, 



Verbig.1 ' Present ‘jt ion' (Group X ) 
Programed Present at ion CGroup II) 

Line Presentation (Group OX) 
Drawing Presentation (Group IV) 
Photographic Presentation (Group V) 



:Scyi“ 


— lETrls — 


TofaX 


13 


21 


34 


10 


15 


25 


13 


15 


28 


15 


11 


26 


16 


12 


28 



Table 2. i^ssignne.«nt of Students Present for the Delayed Retention 
Testing. 



Verbal Presentation (Group X) 
Programed Presentation (Group IX) 
Line Presentation (Group III) 
Drawing Presentation (Group IV) 
Photographic Presentation (Group V) 



Boys 


Girls 


Total 


12 


20 


32 


9 


14 


23 


12 


15 


27 


15 


10 


25 


13 


9 


22 



Treatment Groups 

Verbal Presentation (Group 1 ) . 

Students In Group I received their instruction via booklets 
containing 8|** by 11** sheets. Each booklet consisted of 1800 
words and was presented In regular paragraph (textbook) forsn 



Programed Presentation (Group ll )\. 

Students In Group XI received the same verbal Information 
(1800 words) as did the students in Group I; however p their 
Instruction wasi linearly programed i into 37 paragraph-tvpe frames 
on 8|»* by 5j** sheets. Each frame contained a 2J** by 3j** plate; 
the plates complementing the instrdotion of Group II contained 
one or two words emphasizing the ma!ln concents being discussed 
verbally in the body of each programed fras^. 

To promote student interaction each programed booklet con- 
tained 89 fill-in cuestions; each frame contained from one to six 
questions which students were to answer mentally » Immediate 
feedback as to the accuracy of their response was provided by the 
correct response in the subsequent frame. 



Line Presentation (Group III ) . 

8tudents in Group III received the same programed instruction 
as the students in Group II; however, the plates complementing 
their verbal instruction contained line drawings depicting form 
and the relative locations of the parts of the heart as they were 
mentioned in the verbal instruct ion. Visual illustrations used 
to complement the instruction received by students in Groups lOp 
XV and V were designed to present visually the same Information 
that was being presented verbally. 
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Drawing: Presentation (Group :?V). 

Students in Group IV received the same programed instruction 
as the students in Group II| however the plates complementing 
their verbal instruction contained detailed^ shaded drawings 
representing the parts of the heart as the^^ were mentioned in the 
verbal instruction.. 



Photographic Presentation ( Group V ) o 

Students in Group V received the same programed instruction 
as the students in Group II | however $ the plates complementing 
their verbal instruction contained realistic photographs depicting 
the parts of the heart as they were mentioned in the verbal 
instruction^ 



Criterion Tests 



Each student received four individual criterion tests;; Draw- 
ing Test; Identification Test.,, Terminology Test; and the Comprehen- 
sion Teste Scores received on the four criterion tests were 
combined in a composite 78-it@m test designed to measure total 
understanding of the concepts presented.. 



Drawing Test 

The drawing test (Nsl8 items) provided the student with a list 
of specific terms corresponding to the paints of the heart discussed 
in the programed presentations. The students were required to 
draw a representative diagram of the heart asad place the numbers 
of the listed parts in their respective posit longs;, For thi® test; 
the emphasis was on the positioning of the verbal S3rmbols with 
respect to their concrete referents « not on the quality of the 
diagram they were to drawo 



Identification Test 

This multiple choice test (N«20 items) required students to 
identify the numbered parts on a detailed drawing of a heart « Each 
part of the heart which had been discussed in the programed pre- 
sentation was numbered on the drawing » The students were provided 
with an answer sheet with corresponding numbers on which they could 
select the name of the part of the heart which correspoaded to the 
number o 



Terminology Test 



This test CN®20 Items) consisted of a seri^js of fill-in 
duestioss; it v/as possible for one and only one rtpecific answer to 
be correct . The test atte;apted to measure the learner's knowledge 
of referents for specific symbols and knowledge of the referent which 
would be most appropriately associated with the use of a specific 
symbol . 



Comprehension Test 

The Comprehension Teat consisted of 20 muj/i^iple choice items 
Direct reference was raade to specific parts of the heart as t^:\ey 
would be while fmctioni^ig.. The student then w{4S asked to Identify 
the position that other spacified parts of the ht>art would be occupy- 
ing at particular moment « This test required that the student 

have a thorough understaniiing of the hearty its part;«^ its iniernal 
functionisag, and the simultaneous processes which occur during the 
systolic and diastolic phasseso The Comprehension 'lest was designed 
to measure a type of under ijt sliding that occurs when the indit,’id\'al 
understand® what is being cojrmunleated and can use tie iafonsatit*n 
being received to eisplain fiome other phenomens r, , 



Total Criterion Test 

Scores received on tM four individual criterion tests were 
combined in a composite 7S«item criterion test designed tc 
measur© total understanding of the concepts presseatedo 



Physiology Pretest 

tHMaMMMvcMHHMMWHMMMwrawwM —nnowCTUl— — «»» m— ( wi 

A physiology pretext co)ssistiag of 36 multiple choice items 
was administered to all participants in an attempt to detemine 
their prior factual knovJ.edgB of the fun«jtional aspects of feujaan 
physiology.. Scores on this test were used as the adjusting 
variable in the analysirs of covariance technique to evaluate the 
relative ’effectiveness of th'^ various treatment groups receiving 
programed instruction eomplenented by vl.sual illustrations.. 
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Procedure 

The subject content selected for this investigation was the 
heart 9 the parts of the hearty, and the functions of the heart. This 
content material was selected because it permitted the evaluation 
of several types of learning objectives as measured by the five 
criterion tests. The instruction booklets received by the 
different treatment groups were identical in terms of the verbal 
information presented. The verbal presentation was in paragraph 
(textbook) form. The other four treatment groups received instruc- 
tion by iieans of programed booklets; information transmitted via 
the verbally programed channel was the same for each presentation; 
only the amount of realistic detail contained within the visual 
illustrations was varied. 

This study attempted to determine:; (1) whether programed 
instruction is mo7-*e effective than conventional type tc,xtbook 
instruction in facilitating student learning of varied educational 
objectives, (2) which types of visual illustrations used to complement 
programed instruction are most effective in promoting optimum student 
learning of specific educational objectives, and (3) whether there 
was a signlr'icant difference in time taken to complete the various 
treatments in relation to achievement on the different criterion 



teats. 
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The technique of using visual illustrations to complement 
programed Instruction in this research was decided upon because 
<1) students would be able to work through their instructional 
booklets at their own rate since the groups were permitted to study 
their respective visual illustration for as long as they felt 
necessary to understand the infomation being presented; (2) by 
permitting students to view visual illustrations complementing 
the verbal frames, it was hypothesized that they would be able to 
develop concrete referents and establish new relationships for the 
ambiguous content material being presented verbally; (3) the visual 
illustrations would provide a coK^mon background of experience for 
students in the respective treatment groups, i.e., many questions 
resulting from ambiguous interpretations of verbal statements may 
be answered visually; and (4) tBie wtsual illustrations would have 
a tendency to stimulate, maintain and focus student attention on 
the important aspects of thd presentation. 

Before the students received their respective presentations 
they were told the purpose of the study and that they would be 
tested immediately followiBf the instruction periods Each student 
was allowed to take as much time as he needr^d to proceed through 
his instructional booklet; however, each was asked to write the 
tine that he started working on his booklet ^ and also the time 
that he finished. As soon as each student finished working on his 
booklet, he was permitted to work on the criterion tests ^ 



Besults 



On the analyses of the amount of time taken for the differ© 
treatMnt groups to complete work ou their respective instructional 
booklets, a significant difference uas found to exist. The P ratio 
for the analysis of variance vas significant beydnd the 0.01-level. 

«udkMU«*«?8o 



Treatment 



Verbal Presentation (Group 1) 
Programed I^esentation (Group II) 
Line Presentation (Group HI) 
Drawing Presentation (Group IV) 
Photographic Presentation (Group V) 



K 


S.D, 


Mean 


34 


•sunBarftKesww 

3.47 


16.29 


25 


4.10 


26.16 


28 


5.22 


30.32 


26 


4.70 


25.73 


28 


8.45 


26.25 



Ao Students receiving the various instructional presentations 
completed their instruction in different amounts of time. 

The results were; 

Ic It took significantly more time (0,01- level) for students 
in the programed groups (11, III, IV, V) to complete their 
instruction than it did .for students in the verbal pre- 
sentation group (I), 

2„ It took significantly more time (0,05- level) for students 

receiving the line presentation to complete their instruction 
than it did for students in the three other programed 
treatment groups, 

3^ No significant differences in time were found to exist 
between the programed presentation and the drawing 
presentation; between the programed presentation and the 
photographic present at iov, or between the drawing 
presentation and the photographic presentation. 



Br. On the total criterion test the various programed sequences 
facilitated total student learning with differing degrees of 
effectiveness. In relation to the promotion of student 
achievement on the total criterion test (See Table 4) ; 
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Table 4, Total Criterion Test 



Treatsent 

Verbal Presentation 
(Group I) 

Programed Presentation 
(Group II) 

Line Presentation 
(Group III) 

Drawing Presentation 
(Group IV) 

Photographic Presenta- 
tion (Group V) 

GRAND NBAN 



H 




Mean 

Physiology 
Test Score 
Initial 


34 


5.73 


15,61 


25 


3,90 


13,96 


28 


13,64 


13oll 


26 


5.28 


14,81 


28 


7,06 


15,14 






14,59 



Total Test 
Mean Score 
Original 


Mean 

Test Score 
Adjusted 


25,53 


24.95 


22,92 


23.26 


26,07 


26.88 


22,65 


22,53 


29,61 


29.30 


25,45 





1 The photographic presentation was significantly 

more effective (0, 05- level) than the drawing presentation. 

The verbal presentation wais found to be as effective as 
each of the programed presentations , 



C» In relation to the promotion of student achievement on the 
drawing test (See Table 5)s 



o 



I eric 
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Table 5, Drawing Test 



Treatment 

Verbal Presentation 
(Group X) 

^ograited Presentation 
(Group II) 

Line Presentation 
(Group III) 

Drawing Presentation 
(Group IV) 

lAotographic Presenta- 
tion (Group V) 

GRAPD KEAN 



N 


SoD. 


Mean 

Physiology 
Test Score 
Initial 


34 


2,39 


15.65 


23 


2.02 


13.96 


28 


4.84 


13.11 


26 


2.95 


14.81 


28 


2.10 


15.14 






14.59 



Total Test 
Mean Score 
Original 


Mean 

Test Score 
Adjusted 


6.26 


6.18 


5.80 


5,85 


7.29 


7.41 


6.85 


6.83 


8.43 


8.38 


6.92 





1, The photographic presentation was significantly more effective 
(0,05- level) than the programed presentation without visuals, 

2, The verbal presentation sequence was found to be as effective 
as each of the programed presentations, 

3, The drawing presentation was found to be as effective as the 
programed presentation > the line presentation, and the 
photographic presentation, 

4, The line presentation was found to be as effective as both 
the programed presentation and the photographic presentation. 






D, In relation to the promotion of student achievement on the 
Identification test (See Table 6)g 
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Table 6, Identlfic^atlon Testt 



Treatment 


H 




Mean 

Physiology 
Test Score 
Initial 


Total Test 
Mean Score 
Original 


Mean 

Test Score 
Adjusted 


Verbal Presentation 


34 


2.29 


15,65 


6.71 


6,55 


(Group 1) 

Programed Presentation 


25 


2.47 


13,96 


5,80 


5,89 


(Group 11) 

Line Presentation 


28 


3.92 


13,11 


6,71 


6,93 


(Group 111) 

Drawing Presentation 


26 


2.14 


14,81 


6,46 


6,42 


(Group XV) 

Photographic Presenta- 


28 


2.74 


15,15 


8,57 


8,49 


tion (Group V) 
GRAMD MEAN 






14,59 


6,87 





1» Tbe photographic presentation was significantly more effective 
<0» 05-level) than the programed presentation^ 

2, The verbal presentation was fo^d to be as effective 
as each of the programed present at Ions » 

3, The drawing presentation was found to be as effective as the 
programed present at Ion p the line presentation p and the 
photographic presentation « 

4, The line presentation was found to be as effective as^ 

the programed presentation and the photographic present at Ion « 



S. 



In relation to the promotion of student achievement on the 
terminology test (See Table 7), all Instructional presentations 
were found to be equally effective. 
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Table 7o Terminology Test 



Treatment 

Verbal Presentation 
(Group 1) 

Programed Presentation 
(Group IZ) 

Line Presentation 
(Group III) 

Drawing Presentation 
(Group IV) 

Photographic Presenta- 
tion (Group V> 

GRAND MEAN 



N 


s.o. 


Mean 

Physiology 
Test Score 
Initial 


34 


2,68 


15,65 


25 


2,23 


13,96 


28 


3,29 


13,11 


26 


3,30 


14o81 


28 


2,89 


15,14 






14,59 



Total Test 
Mean Score 
Original 


Mean 

Test Score 
Adjusted 


6,27 


6., 07 


5,40 


5,52 


5,57 


5,48 


4,73 


4,69 


5,89 


5,79 


5,62 





Pe In relation to the promotion of stuvient achievement on the 

comprehension test (See Table 8), all Instructional presentations 
were found to be equally effective. 



Table 8, Comprehension Test 



Treatment 

Verbal Presentation 
(Group I) 

Programed Presentation 
(Group II) 

Line Presentation 
(Group III) 

Drawing Presentation 
(Group IV) 

Photographic Presenta- 
tion (Group V) 

GRAND MEAN 



N 


S,D- 


Mean 

Physiology 
Test Score 
Initial 


34 


2,68 


15,63 


25 


2,23 


13,96 


28 


3,29 


13,11 


26 


2,30 


14,81 


28 


2,89 


15.14 






14,59 



Total Test 
Mean Score 
Original 


Mean 

Test Score 
Adjusted 


6,29 


6,15 


6,28 


6,37 


6,54 


6,74 


4,77 


4,74 


6,71 


6,64 


6,14 
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Delayed Retention Results 



OB the totBl criterion test (See Table 9) the 
seeisenees lecllltated total student learning with differing 
domes of effectlwoness In relation to the promotion of 
rt^nt achievement on the total criterion tests 
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Table ». total (hrlterion Test-Delayed Setentlon 



Treatment 


N 


S i>Do 


Verbal Presentation 


32 


6e21 


(Group 1) 

Programed Presentation 


23 


3o47 


(Group II) 

Line Presentation 


27 


13ol7 


(Group III) 

Drawing Presentation 


25 


7,18 


(Group IV> 

Photographic Presenta- 


22 


7o62 


tion (Group V) 







GBAUD MBAN 



TOtil Test 



Total Test 
Mean Score 
Immediate 
Retention 


Total Test 
Mean Score 
.Delayed 
Retention 


Mean Score 
Delayed 
Retention 
Adjusted 


25,38 


26.50 


25.83 


23.57 


20.04 


20.55 


21.59 


24.81 


26.61 


23.37 


19.89 


20.52 


28.60 


25.25 


22.47 


24.34 


23.42 






The line presentation and the verbal presentation ^re 
slanlflcantly more effective (at the 0,01-level and 0,05 
l^Wls respectively) than the programed and drawing pre- 

sentatlonse 



2 , 

3 



The ohotographio presentation was found to be equally as 
ef fective as^each of the other programed presentations. 



The verbal presentation was found to be equally as 
effective as the line presentation. 



B. 



in relation to the promotion of student achievement on the 
SaJrln”test (See Table 10), all Instructional presentations 
were found to be equally effective. 



L! 
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Table 18 <. Drawing Test->Delayed Retention 







verbal sreaentatlon 
(Group 1) 

Prograaed Preaentation 
(Group 11) 

Line Preaentation 
(Group III) 

Drawing Preaentation 
(Group IV) 

Photographic Preaenta- 
tion (Group V) 

GSAKD MEAN 



N 




Total Test 
Mean Score 
Immediate 
Retention 


32 


3o09 


25.38 


23 


1<,61 


23o57 


27 


5»15 


21.59 


25 


2.83 


23.37 


22 


2o89 


28.60 






24.31 



Total Test 
Mean Score 
Delayed 
Retention 


Total Test 
Mean Score 
Delayed 
Retention 
Adjusted 


7.88 


7.62 


5.96 


6.15 


7.19 


7.86 


5.56 


5.79 


7.70 


6.66 


6.88 





Co In relation to the promotion of student achievement on the 
Identification test (See Table 11) , all Instructional 
presentations were found to be equally effective » 



Table llo Identification Test-Delayed Retention 



Traatment 

Verbal Presentation 
(Group I) 

Programed Presentation 
(Group ID 
Line Presentation 
(Group 111) 

Drawing Presentation 
(Group IV) 

Motographlc Presenta- 
tion (Group V) 

GRAND MEAN 



N 


S.D. 


Total Test 
Mean Score 
Immediate 
Retention 


32 


2.60 


25.38 


23 


1.85 


23.57 


27 


3.95 


21.59 


25 


2.72 


23.37 


22 


2.90 


28.60 






24.31 



Total Test 
Mean Score 
Delayed 
Retention 


Total Test 
Mean Score 
Delayed 
Retention 
Adjusted 


6.53 


6.34 


4.96 


5.10 


5.96 


6.48 


5.07 


5.26 


6.03 


5.50 


5.79 









Do In relation to the promotion of student achievement on the 
terminology test (See Table 12) g 



Table 12, Terminology Test-Delayed Retention 



Treatment 

Verbal Presentation 
(Group I) 

Programed Presentation 
(Group 11) 

Line Presentation 
(Group 111) 

Drawing Presentation 
(Group IV) 

Photographic Presenta- 
tion (Group V) 

GRAND MEAN 



N 


SoDo 


Total Test 
Mean Scdxw 
Immediate 
Retention 


32 


2.32 


2S,38 


23 


lo07 


23.57 


27 


2.24 


21.59 


25 


1.16 


23, S7 


22 


1.85 


28,«i0 






24.34 



Total Test 
Mean Score 
Delayed 
Retention 


Total Test 
Mean Score 
Delayed 
Retention 
Adjusted 


6.38 


6.28 


4,83 


4o90 


5,33 


5.59 


4.74 


4.83 


5,50 


5ol0 


5,40 





1« The line presentation was found to be significantly more 
effective (Oo 05- level) than botL the programed presentation 
and the drawing presentationo 

2« The photographic presentation vas found to be equally as 
effective as each of the prograi^ed presentations o 

3. The line presentation sequence was found to be equally as 
effective as the verbal presentation, the programed pre- 
sentation and the drawing pres^^ntation^ 

4, The verbal presentation was found to be as effective as the 
line presentation. 



So In relation to the promotion of student achievement on the 
comprehension test (See Table 13); 



20 






r 

f 



Tablo 13* Ooffipreh^nslon Test- Delayed Retention 



Treatment 


N 


S o Do 


Total Test 
mean Score 
Immediate 
Retention 


Total Test 
Mean Score 
Delayed 
Retention 


Total Test 
Mean Score 
Delayed 
Retention 
Adjusted 


Verbal Fresentation 


32 


2a68 


25.38 


6.22 


6.06 


(Group X) 

Programed Presentation 


23 


1.64 


23.57 


4.30 


4.42 


(Group XZ> 
bine Presentation 


27 


2.94 


21.59 


5.67 


6.09 


(Group XXI > 

Orawing Presentation 


25 


2.28 


23.37 


4.22 


4.37 


(Group XV) 

Photographic Presenta- 


22 


2.49 


28.60 


5.75 


5.10 


tion (Group V) 
QRARD MEAN 






24.34 


5.27 





la The verbal presentation and the line presentation were both 

significantly more effective than the drawing present at ion « ^ 

2, The programed presentation without visuals was found to be 
equally as ef/iective as each of the other programed 
present at ions » 

3j, The photographic presentation was found to be as effective 
as the verbal presentation, the line presentation and the 
drawing present at ion » 

4a The line presentation was found to be as effective as the 
photographic present at ion « 
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Conclusions 

f 

The Time Factor ; 



The results off this study indicate that students uho receive 
their instruction by neans of programed booklets require significantly 
more time to complete their instruction than do those students who 
receive the same content material in typical textbook fformo With 
respect to the programed treatments! it 1 ok students significantly 
longer to progress through programed units complemented by line 
drawings than it did the programed presentation without visuals and 
the photographic presentation* A reason for this may be that authors 
of instructional textbooks, workbooks and study guides have used 
visuals with simple line construction to teach and portray concepts 
for many years and students have developed the ability to learn 
from them* This type of visual Illustration permits the deletion 
of much superfluous detail and directs the learners* attention to 
the message intended to be transmitted* The data obtained from this 
study seem to indicate that students who studied under the line 
presentation do spend considerable time in studying the accompanying 



illustrations* 



iBusediate Retention 

In terms of Instructional effectiveness, economy, and simplicity 
of production, the verbal presentation alone should be used to promote 
student achievement on both the immediate and delayed retention tests 
designed to measure <1) total student underfjtanding of the concepts 
presented in the instruction; (2) knowledge of the specific locations 
of the various patterns, structures,! and positions of the parts in 
the heart; <3) student transfer of learning, 3oe«, the ability to 
identify the numbered parts on a detailed drawing of the heart from 
information presented via the various treatments; (4) student learning 
of the referents of terms; and (5) the development of a new view, or 
reorganization of the material by the student. The effectiveness of 
the verbal presentation may be api^reciated more fully if we recall 
that a modor portion of the information that a student acquires is 
obtained in this manner. Out of necessity, students have developed 
the ability to select from verbally prepared scripts that information 
which is necessary and important , 

The inability of the programed booklets with :?isual9 to facilitate 
student achievement on the criterion tests as compared to t»l’ie verbal 
presentation Identifies a very serious problem. Although it is 
readily acknowledged that the effects of visual illustrations on 
learning depend predominately on the characteristics of the students. 
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the characteristics of the content* and the ways In which the content 

I 

is organized* this does not preclude the fact that the use of visual 
illustrations to conplenent programed instruction did not incjrease 
student learning o The data indicated that the amount of time that 
the students spent studying the more complex Illustrations (detailed 
drawings and realistic photographs) was minimal » Apparently students 
do not know how to learn from varied types of visual illustrations « 

It may be that their prior exposure to detalleu drawings and realistic 
photographs has not been instructional in nature but designed pri- 
marily to acquaint them with reality. Another possible explanation 
may be advanced for the poor showing of the detailed drawing and 
realistic photographic sequences — the Initial impact of excessive 
realistic detail may be sufficiently strong to detract attention 
from relevant and important learning cues* material in the commentary 
and/or visual cues in the illustration « In other worite* the 
learner may be so impressed and/or confused by the amount of realistic 
detail Ih a photograph that he nay fail to Identify the crucial learn- 
ing cues in the learning situation. 

In comparing the instructional effectiveness of the various 
programed sequences it was found that with presentations in which 
visual illustrations were more detailed student achievement did 
increase in three comparisons of the criterion tests. The same 
sequence* the realistic photographic sequence* was found to be 
most effective. On the total criterion test the realistic 
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iphotographlc sequence warn more effective than the detailed drawing 
presentation, on the drawing test the realistic photographic pre- 
sentation was more effective than the programed presentation, and 
on the identification test the realistic photographic presentation 
was found to be more effective than the programed presentation. 

Zt is possible that in this limited number of cases in which 
greater detail resulted in more achievement, the effectiveness of 
the photographic presentation may be explained by the fact that the 
more realistic detail provided more infonuition which could be 
transmitted to the students who were reacting to them. Also, increases 
in realistic detail, relative to certain educational objectives, may 
tend to reduce the abstract nature of the visual representation and 
to minimize the variance in the students* interpretation of the 
information to be transmitted. Since the visuals are highly realistic 
and portray their message vividly, it follows that students would 
not have to spend excessive amo^ints of time in trying to locate the 
intended message. This assumption appears to be supported by the 
data obtained in this study. Stjudents who received the realistic 
photographic presentation did ndt spend significantly greater amounts 
of time studying their respective illustrations than did students 
receiving the other programed treatments. In fact, in one case 
students spent significantly more tiue with the line presentation 
treatment than they did with the realistic photographic presentation. 
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Delayed Beteiitlon 

In coapariiig the instructional effectiveness of the various 
prognoitfd sequences on the delayed retention tests, it eas found 
that visual illustrations increased student achievesent on the total 
criterion test and on the conprehension test. In each case the line 
presentation treatment was found to be more effectives (1) on the 
total criterion test the line presentation treatment was signifi- 
cantly more effective than the programed presentation without visuals 
and the reaHstic photographic presentation; (2) on the comprehension 
test the line presentation was found to be significantly more effec- 
tive than the realistic photographic presentation. 

The effectiveness of the line presentation treatment in facilitat- 
ing student achievement on the delayed retention testing is in 
accordance with recent literature and research which indicates that 
line representations are most easily transmitted, received, recalled 
and reproduced (Jacobson, (14, 15); Attneave, (2); Barlow, (3); 

Travers, (22); Travers, et al«, (21)). Travers, et al., (21, p« 5.25) 
have stated that vlisual data is stored in the nervous system in some 
form isomorphic with line drawings and this permits the individual 
to remember and reproduce such information with greater facility 
than more realistic information. This would seem to indicate that 
those visuals closely representing line drawings and containing the 
essence of ‘Ohe message to be transmitted would be more effective and 
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mov effi^cieiit in facilitating learning than vould realistic illus- 
trations vhi^ iK>uld have to be coded initially by the central nervous 
system before being transaitted. Travers, et al«, (23, p« 1.18) 
suggest that "inputs of information when received by the human 
organism are coded and most of the information available to the senses 
not only never enters the perceptual system but is not remembered 
by the system." Since excesses of realism nay actually interfere with 
the transmission of information and bacause of man*s inability to 
receive highly embellished stimuli, it becomes necessary for those 
educators who are concerned with the structure and use of visual 
illustrations to attempt to discover those stimuli characteristics 
that insure that the student will obtain the Intended kinds of 
learnings. 



Recommendations for Further Research 



1. Further investigation similar to the present study is needed to 
determine the effectiveness of the various visual illustrations 
in achieving other educational objectives. 

2. Since this is one of the first ritudies which has attempted to 
investigate the relative effectiveness of various tsrpes of visual 
illustrations in complementing verbal instruction, it should be 
replicated in the same and in other content areas in order to 
establish confidence in the results* 

3. Similar investigation is needed along different dimensions, e.g*, 
the effectiveness of color in photographs and drawings. 

4* It should be determined how the implications for visual learning 
found in this study compare with the results obtained from other 
grade levels. 
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